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FEEDING EXPERIMENTS , WITH CATTLE, 
SHEEP, SWINE AND HORSES 
By R. W. Clark. 
INTRODUCTION. 
Since the establishment of sugar factories in this State, con-
siderable inquiry has arisen regarding the food value of sugar 
beets and the by-products of the factories. The last publication 
from this station on the subject was Bulletin N<? 90 which gave 
the results of feeding sugar beet pulp and molasses in various 
combinations to sheep and steers. Previous to the appearing of 
this publication some experimental work had been carried out 
in feeding sugar beets to swine and sugar beet pulp and beet 
molasses to sheep. The results secured seemed to warrant further 
work in the same direction and in view of this fact the feeding 
experiments, the results of which are herein reported, were car-
ried out. As methods of feeding in these experiments were fully 
discussed in the previous bulletins they will be treated very 
briefly in this. 
In all of this work the preliminary feeding periods consisted 
of seven to fourteen days, the longest period being with cattle. 
The animals were weighed for two or more consecutive days at 
the beginning and at the close of each feeding period and the 
average weight determined. They were divided as nearly as 
could be into groups of equal merit. All of the feeding experi.:. 
ments with dairy cows, except one, were divided into two periods 
and the feed of each lot was reversed at the close of the first pe-
riod. By this method individuality was overcome and better 
results secured. The length of the periods ,varied with the differ-
ent classes of animals. 
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The prices of foods , according to the markets, are as follows: 
Alfalfa ............................... $ 5.00 per ton 
Bran ................................. 16.00 per ton 
Shorts ..... . ..... . ... ................ 20.00 per ton 
Sugar beets . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.50 per ton 
Beet molasses. . . . . . . . . . . . . . . . . . . . . . . .. 3.00 per ton 
Beet pulp .... . ......... . ... .. ........ ' 1.00 per ton 
Skim milk ............ ..... ....... . 15 cents per cwt. 
Plan of Work. 
*The results of the following lines of work are reported in 
this bulletin: 
PART I. 
1. Feeding sugar beets and sugar beet pulp to dairy cows. 
II. Feeding sugar beets and pulp to sheep and steers. 
III. Feeding sugar beets, sugar beet pulp and beet molasses 
to swine. 
IV. Feeding sugar beet pulp to horses. 
V. Effect of beet pulp on strength of bone. 
PART II. 
I. Feeding different amounts of grain to dairy cows. 
II. Apples as a food for swine. 
III. Grazing experiment with swine. 
IV. Cost of growing swine. 
V. Cost of raising cattle to two years of age. 
VI. Profit in running sheep on enclosed farm. 
*Owing to the work in feeding beet tops to dairy cows being incomplete, consisting of 
only one year, the results are not reported. 
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PART 1. 
Feeding Sugar Beets to Dairy Cows. 
In feeding sugar beets to cows, the amount first given was 
small and was gradually increased until 30 to 40 pounds were con-
sumed in two feeds per animal per day. The cows weighed about 
1,100 pounds. each. In the first experiment in sugar beet feeding, 
cows weighing 750 pounds and receiving the above amount of 
beets, scoured, which was thought to be due to too many beets. 
The beets, which were sliced, were always readily consumed and 
apparently relished. The cows were not far advanced in lactation 
when the experiment began, the aim being to have them in a 
good flow of milk during the experiment. Care was taken to 
avoid such conditions as would affect the milk flow. 
Table I gives the results by years, separately and combined. 
From the combined results of the two years it is seen that 
the lot getting beets made butter fat at a cost of 18.9 cents per 
pound, while the lot that got no beets made butter fat for 12.8 
cents per pound. The former lot produced more milk and butter 
fat but at a considerably higher cost. The animals receiving 
heets made a greater increase in live weight but not enough to 
be of any significance when the number of animals and periods 
are considered. If the difference in gains of the two lots is dis-
regarded and a value of $1.00 per ton given to sugar beets, then 
the cost of a pound of butter fat from each lot would be' the same. 
Fifteen thousand seven hundred and thirty-eight pounds of beets 
saved 1,877 pounds of alfalfa hay and 23 pounds of grain, and 
produced 257 pounds of milk. If alfalfa hay has a value of $5.00 
per ton, and grain $16.00 per ton, and milk a value of $1.00 per 
cwt., sugar beets would have a value of 94 cents per ton. A feed 
of sugar beets produced milk a trifle higher in butter fat than a 
feed without sugar beets. 
In order to ascertain whether or not the milk flow and fat 
produced were maintained as well with. beets as without them, 
a comparison of the performance of four cows was made between ' 
the first and ninth weeks. The animals of each lot were con-
sidered of equal merit so far as milk flow, period of lactation, etc., 
were concerned. The lot getting beets produced 20.2 pounds of 
RESULTS OF FEEDING SUGAR BEETS TO DAIRY COWS. 
Winter 1903 and 1904. 
TABLE I. 
-------- ----- - ------ -- --------- ---
, 
.Id Lbs. Food Re- Lbs. Food Con-Qoo ..!ow 
"" 
Total Food ConsuID-
:d '0 <'0 ~'C ..bd Q) Sj ed, Pounds quired for 100 surned Per Anl-
'0 Q) '0 Q <~ ~ Lbs. Milk mal Per Day .... ~oo 0 Q) '"':I ~g Sj ~ 00 0 £ :I 0 Q)o cd '0 Q)'C 
'"' 
'0 :I ~Pot Pot Pot r:.., ~ :d ~~ 0 ~ w Q) 
'"' 
'0 '0 • 'tl~ - ",, 00 :I bO :I ~ 0 Q)I>. '0 <1)0 ~ .. odS Q)dS ~ Q)- 0 Q) 0 t;.Pot 
.E Pot ~~ ~ 00 S 00 
'C ..bd .g~ gA ;;.:. ~Q) ~ ~ ~rn ~~ ~ ::l0 § Q) Q) Q) aD i~ dSoo 0'"' '0" ..., CQ • Q) Q) Q) ~-; Pot ~o I>. r:..,'C .. <I) oQ) Q ..... '0 CQ ~ ~ cd Pot Pot .. Pot 
'Es ~ ~ ~ 'E -~ ~ -~ -~ Q) o~ Q "" Q "" Q '"' =S el"" cd:l =:1 .w- Pot_ 0 ...,:1 ...,el 3 -; cd 3 ca = 3 ca cd ""-~ 0 -Q) 0 ~o -0 -= ~cd "" 000 rIIQ) bO bO ° bO <l)Q 0 ~~ ~Pot ~~ is ~s Q) 8 Pot 80 < '"' ::l < "" :I < "" ::l ~< ~ ~. Z Pot C!:) rn C!:) rn C!:5 r:n 
Beets . .. \2 \* 431 2412,828\124.7 \19.6 \ .86 \4.46117.6 1 77 11 2,5561 821 1 4,008 11 9°12911411118'15.7127.8111,049 No Beets 2 *125 24 2,676 114.1 18.6 .77 4.36 12.8 54 3,184 844 ... .. . 119 31 ... ,22.1 5.8 . ... 984 
Winter of 1904 and 1905. 
*1-28 
Beets ... 3 *216 2-42 7,880 311.67 23.4 .92 3.98 19.7 78 7,626 2,016 11,730 96 25 149 23. 6. 35. 1,140 
*1-28 
No Beets 3 * 63 2-42 7,775 298.3 23.1 .88 3.90 12.8 48 8,875 2,016 .. .... 114 25 . .. 26. 6. . ... 1,137 
Above results of two years combined. 
*2-24 
77\ Beets ... 5 *259 2-42 10,708 436.37 22.3 .91 .... 18.9 10,182 2,837 15,738 95 26 147 21. 5.9 33 . 1,094 
1-28 
*2-24 
No Beets I 5 *188 2-42 lO,451 412.4 21.8 .82 ... . 12.8 50 12,059 2,860 • . 0 • •• 115 27 .. . 25. 5.9 . ... 1,060 
1-28 
- - - -
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milk and .9 pounds of fat per animal per day the first week; 18.8 
pounds of milk and .86 pounds of fat per animal per day the ninth 
week. The lot that got no beets produced 23.3 pounds of milk 
and .82 pounds of fat per day the first week and 22 pounds of 
milk and .84 pounds of fat per day the ninth week. 
The following chart shows the daily variation in milk flow 
of the two lots for one experiment of 42 days. 
---Daily milk flow of cows receiving no beets. 
Daily milk flow of cows r eceiving b eets. 
Feeding Beet Pulp to Dairy Cows. 
Beet pulp was fed to cows in the same manner as were su-
gar beets, but with much more difficulty. Some of the animals 
seemed to relish it while others took to it somewhat reluctantly. 
Table II gives the results of this work. 
Putting a value of $1.00 per ton on pulp in the combined re-
sults, the animals getting it made butter fat at a cost of 12.9 cents 
per pound while the. cows getting no pulp made fat for 12.3 cents 
per pound. The cows on pulp made 64 pounds more of milk and 
an increase of 117 pounds in live weight over the cows without 
pulp, but consumed 200 pounds less of alfalfa hay. If the same 
method of calculation and prices are used as when sugar beets 
were fed, beet pulp would have a value of 90 cents per ton. Milk 
RESULTS OF FEEDING BEET PULP TO DAIRY COWS. 
Winter of 1904 and 1905. 
TABLE II. 
."8 Cl2 -<I) 'C Total Food Con- Food Requlr. Food Consumed 
1-0 'C 'C <'C ~'C ~ surned, Pounds ed for 100 Lbs. Per AnImal Per Cl) 0 Cl) 'C 1-00 <~ 0 \1llk, Pounds Day, Pounds .... , ~ i: Col Cl) Cl)O ;g ..., 0 <I) 0 Cl) 0 Col ~o ~ ~ 'C ..., ~ ~ 'C 0 'C~ Q.~ ~ .c c 'C Cl) 1-0 IIJ ';u; ~ 1-0 0 ~~ 'C~ 0 Cl) 0 bO 'C C!)'C -;; ~ 1-0 Cl)aj I-o.lld ~ 0<1) Q3 0 Q. o~ go Cl)- ..., ~..., ~(/) i: ~~ ~ ~ ..., 'CO ~- ~ 8§ c. c. c. Cl) * 0 ~ 01-0 'CI-o Cl)~ ~ ~o 0 .- w ~w .... 0 -; -; -; Cl)'Ce ~ ~~ ~'O ~'C 1-oCl) oCl) bO~ 'OS '0,; .! .! .s ~S .... .... ~~ I-o~ ~ ~ ~ ~c -~ ~- ~- Q Q Q 0 u;.s 0 !!O SO ~- 1-0..., ""Q ...,- ~ '; ..., ~ '; ..., ~ d ..., 1-0._ ..., 0 wo 0 -~ ...,«1 Cl)1S rDCl) ~:i Cl) Cl) Cl) Cl)Q 
.s j~ 00 00 :is :S ~r.. 80 < 1-0 Cl) < 1-0 Cl) < .... Cl) ~< Z Z E-<Cl.c E-<~ 0 C!) ~ C!) ~ C!) ~ 
Pulp ····1 2 I· 271 No Pulp. 2 79 28 I 2,8261119.4 I 17 I .71 14.25\15.2 I 65 II 4,089 1 672 1 5,348W4412411891124 14 28 2,644 115.0 16 .68 4.24 13.6 59 4,1431 6721.... . . 156 25 ... 24 4 1 32 11 1,117 .. 1,085 
Winter and Spring of 1904. 
Pulp .... 121.911 
No Pulp.. 2 * 80 
24 14,752\168.4133 11.1713.68\11.2\40 113,647\1,008\3,6691176\21\ 77\125 \4 
24 4,471 156.0 31 ,1.08 3.66 11.2 39 3,793 1,008 ... . . . 84 22 ... 26 7 I 25 \\1,051 .. 1,037 
Above results of two winters combined. 
*2-28 
12.9 i4~.2 \ Pulp .. . .. 4 *118 '· 2-24 7,578 287.8 24 .92 .... 7,736 1,680 9,017 102 22 118 25 5.3 28 1,084 
*2-28 
12.3 ,144.0 I No Pulp .. 4 *1 2-24 7,514 270.3 24 .86 7,936 1,680 105 22 25 5.3 .. 1,061 
*Number of periods, with days in each. 
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from pulp-fed cows contained a higher per cent of fat than. milk 
from cows which had not been fed pulp. 
As the feeding period proper consisted of only 28 days, a 
comparison of the performance between the first and last weeks 
of pulp feeding is not made as in sugar beet feeding, but instead 
a comparison of the performance of both lots while on pulp and 
. on pasture, the pulp' being left out of the ration on pasture and 
a preliminary period of thirteen days intervening. The pasture 
period consisted of 21 days. 
The cows on pulp produced 28.2 pounds of milk and 1.17 
pounds of fat per animal per day in the barns, and 29.9 pounds 
of milk and 1.11 pounds of fat per animal per day when turned 
into pasture. The cows that got no pulp produced 26.6 pounds of 
milk and 1.08 pounds of fat per animal per day in the barn and 
28.2 pounds of milk and 1.02 pounds of fat per ~nimal per day 
when turned to pasture. There was practically an equal increase 
in the milk flow of both lots when turned to pasture and an 
equal decrease of fat producea. 
The following chart gives the daily variation in milk in one 
of the beet pulp feeding experiments for a period of 28 days. 
---Daily milk flow of cows that received pulp. 
Daily milk flow of cows that received no pulp. 
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Sugar Beets Versus Beet Pulp for Dairy Cows. 
In this experiment the intention was to feed beets to one lot 
of cows and pulp to the other and to reverse the feed on them as 
in the experiments at the close of the first period, but as the cows 
that had been on ° beets would not take pulp, the experiment 
closed necessarily at the end of the first period. 
Table III gives the results of the trial. 
In this trial the cost of one pound of butter fat from the 
beet and the pulp lots was 17.4 cents and 14.5 cents respectively. 
The cost per hundred of milk was 79 cents on beets and 50 cents 
on pulp. The loss in live weight was considerable in both lots 
and this taken into account, the cost of production would be 
increased. As this trial consisted of a single feoeding period 
there are no conclusions drawn. 
Feeding Sugar Beets and Sugar Beet Pulp to Sheep and Steers. 
In all this experimental work on meat production, profit 
from the standpoint of the feeder is probably not considered as 
it should be, but this is mainly due to the small number of animals 
with which we have been compelled to work. The feeder pur-
chases in large numbers and usually secures a four per cent 
shrink, often on animals that are in a very gaunt condition. The 
difference between ° the purchase and the selling prices on the 
original weight, with oa big fill on the animals, go a long way 
toward making a handsome profit. The feeding periods are 
usually long enough to permit of getting the cattle in condition 
to bring at least $1.50 more per hundred than was paid for them. 
The writer knows a farmer who purchased some very good beef 
cattle under the abo~e conditions and after six weeks' feeding 
realized on them a net profit of from $8.00 to $10.00 per head. 
But this was more of a filling than a fattening process and no 
value can be attached to the gains. 
In all the work, the results of which are reported in this bul-
letin, the animals were fed at least for one month before the 
experiment started and the results are actual. 
During the winter of 1903 and 1904 a steer and sheep feeding 
experiment was carried on in co-operation with Mr. Lars Hansen, 
a practical feeder at the Logan sugar factory. The experiment 
FEEDING BEET PULP WITH ALFALFA WITH AND WITHOUT GRAIN TO SHEEP AND STEERS. 
Steers. 
TABLE IV. 
ch...i Q) '0 0 Total Food Food Consumed Food Consumed 00 til 0 Ill~ 0 Q) .... Consumed- per Pound of per Animal per 
.... s 5 II: Pounds. Gain-Pounds. Day-Pounds . I-< tIl 'l: .... ~ui Q) Q) til Po 
.... Po ~...i Po'g .c~ ~[il bO~ S:::., s::: LOT Q) 
'aj S '@~ '@ ~~ ~;:: 01 0 Po Po Q)bO Q) Q):>' ~ui Po '3 '3 Q)Po '3 bOS::: bO~ bO tIl 0'0 o:l cd ~ cd ~ til · .... ~[il o:lA s::: ~ ~ ~ ~ ~ ~ ~ I-<S::: 1-<1-< .... ., -; .... -; .... -; .... Q)S::: ~~ Q)Q) 000 ~ Q) '@ ~ Q) '@ ~ Q) '@ :> ..... ~Po 8~ < Q) I-< Q) I-< Q) (5 ~bO ~ jl:l 0 < III 0 < III 
I. 
Alfalfa, ad lib ............ 
Pulp, ad lib .............. 913 1,009 1.37 $7.31 6,020 40,425 ..... " 12.5 83.8 •••• to 17.2 115 
II. 
Alfalfa, ad lib ............ 
Pulp, ad lib ..... . .... . .... 
Grain, 4 lb. p. head p. day. 914 1,059 2.06 5.77 4,810 37,575 1,400 6.6 51.6 1.92 13.7 107 4.0 
III. 
Alfalfa, ad lib ...... .. . ... 
Pulp, ~ as much as Lot I. 949 1,089 2.00 4.14 7,580 20,300 .... . .. 10.8 28.9 •• 00 •• 21.7 58 , 
IV. 
Alfalfa, ad lib ... ......... 
Pulp, ~ as much as Lot I. 937 1,077 2.00 3.83 8,745 10,205 ....... 12.4 14.5 • •• '0' 24.9 29.1 •••• to 
V. 
Pulp, ad lib ..... .......... 
Alfalfa, ~ as much as Lot I 892 996 1.48 6.11 3,183 47,750 ....... 6.12 91.8 • •••• 0 9.0 136.4 "0 ••• 
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Sheep. 
I. 
Alfalfa, ad lib ............ 
Pulp, ad lib .. . . . .......... 
Grain, 1 lb. p. head p. day. 79 101 .31 5.15 1,907 
II. 
Alfalfa, ad lib ..... ... .... 
Pulp, ad lib .......... ... .. 
Grain, ~lb. p. head p. day. 74.5 94.7 .20 (47 2,026 
III . 
Alfalfa, ad lib . . . .. .. . . .. . 
Pulp, ad lib ......... . .... 74.6 91.4 .20 4.05 2,154 
IV. 
Alfalfa, ad lib . . . .. ... .... 
Pulp, ~ as much as Lot III 67 .5 86.2 .26 3.18 2,623 
V. 
Alfalfa, ad lib .. . .. ....... 
Pulp, ~ as much as Lot III 67.2 84.3 .26 3.25 3,181 
VI. 
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was to run 120 days, but owing to the very had weather and other 
unavoidable conditions, it closed at the end of 70 days. The 
.animals here, as in other experiments, were weighed for three 
-consecutive days at the beginning and at the close of the experi-
ment. The sheep were yearling, grade Cotswold wethers, the 
:steers were two-year-old grade Shorthorns. The former were 
divided into lots of fifteen each and the latter into lots of five 
each. The feeding was done in the open and at times the yards 
were very muddy, which, of course, was detrimental to good 
.growth. 
Table I V gives the results of this test with steers. 
The steers in Lot I that received all the alfalfa and beet pulp 
they would take made 1.37 pounds gain per head per day and for 
1 pound gain required 12.5 pounds of alfalfa hay and 83.8 pounds 
-of pulp; while the steers in Lot II that received the same, with 
the exception of 4 pounds of grain per head additional, made 2 
pounds gain per head per day and for one pound gain required 
6.6 pounds alfalfa, 51.6 pounds beet pulp and 1.92 pounds grain. 
The addition of 4 pounds grain per day reduced the cost of 100 
pounds gain from $7.31 to $5.77. By reducing the pulp on Lot 
III to 58 pounds per animal per day, 10.8 pounds alfalfa and 28.9 
pounds pulp were required for 1 pound gain and the cost per 
hundred was reduced to $4.14, while the gain per day remained 
the same as in Lot II. The steers in Lot IV, on which the pulp 
was further reduced, made a daily gain of 2 pounds per day and 
1 pound gain required 12.4 pounds alfalfa and 14.5 pounds pulp. 
The cost per 100 pounds was $3.83. ' The steers in Lot V that 
received all the pulp they would take, and were limited to one-
half the alfalfa they would take, made a daily gain of 1.5 pounds 
each ~nd 1 pound gain required 6.12 pounds alfalfa and 91.8 
pounus 1> ulp. One hundred pounds increase cost $6.11. 
These results indicate that by adding 4 pounds grain to a 
ration of alfalfa and beet pulp for steers, larger and more econom-
ical gains will be secured ; further, that by limiting the amount 
-of pulp fed in a ration of alfalfa and pulp more economical gains 
will be secured and that in feeding all the pulp that will be taken, 
limiting the alfalfa, reduces the daily gain and increases the cost. 
The sheep in Lot III that re.ceived all the alfalfa and beet 
pulp that they would take, made .2 pounds' gain per head per 
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day ; and for 1 pound gain took 8.5 pounds a.lfalfa and 38.4 pounds 
pulp. The sheep in Lot I that got all the alfalfa and beet pulp 
they would take and 1 pound grain per head per day, made .31 
pounds' gain per day ; and for 1 pound gain took 5.7 pounds 
alfalfa, 23.3 pounds pulp, and 3.2 pounds grain. The la~bs that 
got 1 pound grain per head per day made 100 pounds' gain for 
$5.15 and those that got no grain made it for $4.05. The lambs 
which got one-,half pound grain per head per day took more 
alfalfa and pulp for 1 pound gain than did those that got twice as 
much grain and the cost of increase per hundred was reduced 
68 cents. By reducing the pulp on Lots IV and V, as compared 
with Lot III , the gains were slightly increased and the cost per 
hundred of increase lessened. By increasing the pulp and de-
-creasing the amount of alfalfa fed , the cost of production was 
slightly increased as compared with Lots III and IV on which 
the pulp was limited, but this reduced the cost of production as 
-compared with ani"mals in Lot II which were allowed all the 
alfalfa and pulp they would take. 
Feeding Sugar Beets to Steers and Sheep. ' 
During the winter of 1905 and 1906, an experiment was car-
ried o'n to determine the value of sugar beets for making beef and 
mutton , when fed in connection with grain. (2h bran and Va 
shorts) and alfalfa. There were nine two-year-old grade Short-
horn steers and twenty-two grade Dorset lambs. The steers were 
divided into two lots, one of four steers and the other of five; 
and the sheep into two lots of eleven each. There were several 
weeks of preliminary feeding and the weights at the beginning 
and close of the experiment are the average of several consecutive 
days. At the end of the first period the feed was reversed on the 
sheep. Table V gives the results of this test . 
The steers on beets made a daily gain of 1.56 pounds, while 
those that got no beets made a daily gain of 1.13 pounds. With 
the former, 1 pound of gain cost 9.6 cents, and with the latter 
7.3 cents. In the production of 1 pound gain, 21.1 pounds beets ' 
saved 1 pound of grain and 6.8 pounds alfalfa hay. According 
to these results if grain is worth $16 and alfalfa hay $5 per ton, 
beets would have a value of $2.36 per ton. 
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Results of Feeding Sugar Beet Molasses to Pigs. 
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With sheep, as with steers, market prices being used, cheaper 
,gain was made without beets than with them. In the first feed-
:ing period, in the production of 1 pound gain, 17.3 pounds beets 
:saved .8 pound grain and 9.4 pounds alfalfa hay. This would 
,give beets a value of $3.45 per ton. In the second feeding period 
in the production of 1 pound gain, 21 pounds beets saved .98 
-pounds grain and 11.1 pounds alfalfa hay, and the beets would 
have a value of $3.38 per ton. 
Feeding Sugar Beet Molasses to Pigs. 
In the summer' and fall of 1903, a feeding trial of 58 days was 
carried on to determine the value of sugar beet molasses as a 
food for pigs. There were five pigs in one lot and four in the 
other. Table VI gives the results of this trial. 
Sixty-four one-hundredths of a pound of molasses produced 
.18 pound of pork. According to these figures pork selling at $4 
per hundred, and foods at market prices, molasses would have a 
value of $1.12 per cwt. The pigs on molasses made a gain for 
$2.43 per hundred and the pigs that received no molasses made 
it for $2.92 per hundred. The molasses was mixed with the grain 
and whenever too much was -fed the pigs scoured. 
In the ,fall of 1904 a feeding trial of 48 days was made with 
shotes, in which the following rations were used: Shorts; shorts 
and beet pulp; shorts and sugar beets; shorts, beet pulp and 
sugar beet molasses. Well bred shotes were used which at 5~ 
months of age, when the trial began, weighed 130 pounds each. 
Table VII gives the results of this experiment. 
Two and eighty-one hundredths pounds of beet molasses fed 
with shorts, gave an increased growth of .36 pound and s~ved 
4.3 pounds of beet pulp and .9 pound of shorts. Pork selling 
.at 4 cents per pound and beet pulp and shorts at $1.00 and $16.00 
per ton respectively, beet molasses would have a value of 84 
·cents per 100 pounds. Combining these results with the results 
in Table VI, and averaging them, molasses would have a value 
.of 98 cents per cwt. 
In this trial the pigs that were on shorts as a single diet 
'required 4.4 pounds for 1 pound gain, while the pigs that got beet 
pulp required 2~ pounds of s!lorts and 10.3 pounds pulp for 1 
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pound gain. Ten pounds beet pulp saved 1.7 pounds shorts, and 
if pork is worth 4 cents per pound the pulp would have a value 
of $2.72 per ton. Six and ninety-seven hundredths pounds sugar 
beets saved 1.76 pounds of shorts. If the same method of cal-
culation is used as ' in case of pulp feeding, sugar beets would 
have a value per ton of $4.04. The largest daily gain was made 
on shorts and the second largest on shorts, beet pulp and beet 
molasses. Equal gains were made on sugar beets and beet pulp. 
Beet molasses should be fed carefully as too much will cause 
scouring. 
The pork from the pigs in this trial was sold in the vicinity 
o f the Experiment Station and all except that ·from the molasses-
fed pigs was pronounced fine in every respect. The pork pro-
duced on molasses was objected to on the ground that it had a 
peculiar unsavory taste. 
In the fall and winter of 1903 an experiment was carried on 
with swine to determine the value of sugar beets and sugar 
beet pulp. Table V III gives the results. 
According to the above table, 2.4 pounds skim milk and 4.07 
pounds shorts produced 1 pound gain, while with beet pulp 3.09 
pounds skim milk, 3.34 pounds shorts and 4.82 pounds of pulp 
were required for 1 pound gain. Four and eighty-two hundredths 
p ounds pulp and .69 pound skim milk saved .73 pounds shorts. 
V aluing the skim milk at 15 cents per hundred and the shorts at 
$16.00 per ton and subtracting the value of the skim milk from 
the value of the shorts, the difference then in shorts saved would 
be due to pulp and the latter would have a value per ton of $2.42. 
These results combined with those in Table VII give pulp an 
'average value of $2.57 per ton, as a pork producer. 
Four and two-tenths pounds sugar beets and .54 pound 
. ·of skim milk saved .89 poun~ shorts. Calculating the results 
the same as in pulp feeding, would give beets a value of $3.00 
'per ton. Combining the results with those · of Table VII gives 
sugar beets an average value of $3.52 per ton as a 'food for swine 
as against $2.57 per ton for pulp. 
During the summer of 1904 an experiment was conducted 
with pigs on alfalfa pasture with shorts in various proporti0t:\s, 
with and without beet molasses and skim milk. The pigs were 
.about eleven weeks old when the experiment began and there 
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were four lots of them of six each. They were a uniform lot of 
good pure breds and grades. They were enclosed with hurdles 
and moved about whenever necessary so that the grazing was 
always good. The experiment proper consisted of 56 days, 
Table IX gives the results of this test. 
The lowest but most expensive gain was made by Lot I on 
alfalfa pasture and shorts. Substituting in Lot II, 1.1 pounds 
molasses for 1 pound shorts per animal per day increased the 
consumption of alfalfa considerably and the daily gain was in-
creased .22 pounds and the cost of 100 pounds' gain was de-
creased from $4.99 to $3.18. Adding 5.8 pounds of skim milk 
to the daily ration as in Lot III still further increased the daily 
gain and reduced the cost of production to $2.78 per hundred. 
Reducing the grain in Lot IV to 1.1 pound per animal per day 
did not improve the ration as to gain and economy of produc-
tion. The cheapest and most satisfactory gain was made by Lot 
IlIon 1.45 pounds shorts, 27.8 square feet of alfalfa pasture, 1 
pound beet molasses and 5.8 pounds skim milk per animal per day. 
In this, as in other feeding trials, beet molas~es had a high food 
value. 
Feeding Bee't Pulp to Horses. 
During the winter of 1904 and 1905 a feeding experimenf 
was carried on at the Logan factory to ascertain the value of 
sugar beet pulp as a food for horses. The work performed by 
the horses consisted of hauling feed to cattle and at times was 
heavy on account of bad roads. For the first six weeks eight 
horses were used in the experiment. The weights of the animals 
at the close of the test were lost, however, so only brief mention 
is made of the results. The horses on pulp took, on an average,. 
16 pounds of well fermented solid pulp per day; and 20 pounds 
per day was the most taken at any time. A careful observation 
of every animal was made daily and at no time could any irreg-
ularity in the health be attributed to the .pulp. Colts have been 
allowed constant access to pulp at this factory for several years 
and not in one instance, to the knowledge of the owner, has 
trouble arisen from it. ' 
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In the second and third periods, of 28 days each, two teams 
wer.e used in the test and pulp was fed to only one horse in each 
team. At the close of the second period the feed w~s reversed. 
Table X gives the results of the test. 
BEET PULP VS. NO BEET PULP FOR HORSES. 
2nd Period. 
TABLE X. 
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Jim l Jim 1250 1187 9.32 21 6 -63 and Jeff Jeff 1350 1310 12.4 22 -40 
Frank l Frank 1120 1125 12 .4 22 9 .5 +5 and Bob Bob 1344 1352 12 .4 24 -8 
3rd Period. 
Jim l Jim 1165 1180 1 12.4 23 1 -15 and 
Jeff Jeff 1285 1330 9.32 24 11 +45 
Frank l Frank 1130 1 1140 12.4 2305 1 +10 and Bob Bob 1365 1335 12.4 23.5 9.6 -10 
Average of Combined Results. 
Pu'lp 1 1255 1.1249 1 10.9 1 23 1 9 1 -_6
2 No Pulp 1247 1245 12.4 23 
The horses took to the pulp reluctantly and their appetite 
for it gradually decreased. The alfalfa, oats and pulp were fed 
in separate boxes and the horses were given only such amount 
of pulp ' as they would clean up. Any pulp left was removed and 
the boxes cleaned. The above results indicate that beet pulp 
can be fed to horses without detriment to their health, though 
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the amount consumed was small. The horses on pulp received 
1.5 pounds less of gr'ain per day than those that received no pulp, . 
the amount of hay fed being the same in each case. The animals 
in each lot did equally well and whether or not 9 pounds pulp 
is equal to 1.5 pounds oats when fed as in this experiment, awaits 
further demonstration. 
Effect of Beet Pulp on Strength of Bone. 
The claim has been made that beet pulp produces a weak 
bone. To secure definite information on this point, two lots of 
wethers of three each, were fed during the winter of 1904 and 
1905, one of which received 10 pounds of pulp per animal per 
day and the other none. The experiment extended from Novem-
ber 1st to March 7th. The bones of both lots of sheep, without 
being subjected to heat, were stripped of the meat and their 
strength determined in a Rhiele cement testing machine. The 
average strength in pounds of the principal bones of the body 
is given in the following table: 
TABLE XI. 
RATION. I Femur I H um erus I Tibia 
Pulp .......... \ 829 \ 1019 I 508 No Pulp ..... 1 714 
I 
833 488 
Difference in I 
I favor of pulp 115 186 20 
I R adius I 
I 666 534 
I 132 
Meta~ 
ca rpal 
670 
440 
30 
Meta -
tarsa l 
761 
572 
189 
The results of this trial indicate that pulp does not produce 
a weak bone. 
PART II. 
Feeding Different Amounts of Grain to Dairy Cows. 
How much grain to feed dairy cows for most ' economical 
production is a very important question, and the answer, in the 
light of present knowledge, . can be only approximate at best. 
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Breed, habits, age, individuality, development period of lactation, 
kind of grain and forage fed and general care must be considered. 
The feed is the most important. If such foods as corn and barley 
are being fed with alfalfa, prices for all grain being the same, 
they can more profitably form a larger part of the total ration 
than can bran, shorts or cottonseed meal. The object of part 
of this bulletin is to show the effect of different amounts of grain 
with alfalfa for dairy cows. 
To what extent can forage, similar to bran in composition, 
be substituted for bran, is a question that has been investigated 
by a few of the experiment stations. At the Tennessee station 
an experiment was carried out in which the following rations 
were compared: Silage, wheat, bran, and cottonseed meal; and 
silage, alfalfa hay and wheat bran. The following are some of 
the conclusions drawn from this experime·nt: "In substituting 
alfalfa hay for wheat bran it will be best to allow 10 pounds of 
alfalfa to each pound of wheat bran ; and the results are likely 
to prove more satisfactory if the alfalfa is fed in a finely chopped 
condition. 
"These tests indicate that with alfalfa hay at $10.00 per ton 
and wheat bran at $20.00, the saving effected by substituting 
alfalfa for wheat bran would be $2.80 for every 100 pounds of 
butter and 19.8 cents for every 100 pounds of milk. The farmer 
could thus afford to sell his milk for 19.8 cents a hundred less 
than he now receives, and his butter for about 22 cents as com-
pared with 25 cents a pound. 
"These experiments show why alfalfa has been frequently 
used as a basis for manufactured food stuffs and indicate that the 
farmer who can grow it makes a mistake in purchasing artificial 
food stuffs of which it forms a basis." 
The following is taken from New Jersey E xperiment Station 
Bulletins Nos. 161 and 148. 
"A home grown ration composed of 13 pounds of alfalfa hay 
and 30 pounds of corn silage, proved both practical and econom-
ical when fed in comparison with a ration in which over two-
thirds of the protein was derived from wheat bran and dried 
brewer's grains. Milk was produced from the home grown ration 
for two-thirds the cost of that from the feed ration". The cost 
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of milk per hundred was 55.9 cents against 83.9 cents for the feed 
ration. 
"On the basis of this experiment, when mixed hay (timothy 
and red top) sells for $16.00 per ton, wheat bran for $26.00 per ton, 
and dried brewer's grains for $20.00 per ton, alfalfa hay is worth 
$24.52 per ton as a substitute for mixed hay, wheat bran and 
dried brewer's grains fed in the proportion indicated in the 
ration. 
"A feeding experiment showed that the protein in alfalfa 
hay could be successfully and profitably substituted in a ration 
for dairy cows for that contained in wheat bran and dried brew-
er's grains and for this purpose is worth $11.16 per ton, when 
compared with the wheat bran and dried brewer's grain at $17.00 
per ton." 
From these station findings one can readily understand that 
great value is given to alfalfa in other states in substituting it for 
grains of similar composition. 
In Utah, bran and alfalfa hay are the foods in most common 
use for cows ; other grains, as corn and barley, which along with 
alfalfa, form the most ideal ration, are high priced and not used 
by Utah dairymen. This is not an ideal condition for most profit-
able operations. The dairyman, by carefully conserving the 
manure, liquid and solid, and applying it to the soil, can have 
for his animals a large variety of. foods. Along with bran and 
alfalfa he can have barley, oats, roots, and a mixture of grasses, 
all of which can be grown at a profit if the soil is enriched, well 
t illed and the crop properly ta'ken care of. To secure the greatest 
profit good cows and intelligent treatment are as necessary as 
proper foods. It matters little, so long as plenty of alfalfa is 
g iven, whether or not g rain is fed , when no attention is given 
to the quality of the cow or the care she receives. 
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Alfalfa hay and bran are very much the same in composition 
as shown by the following table taken from "Feeds and Feeding" 
by Henry: 
Digestible 
Protein 
% 
Wheat bran ........ . . . .. ... .. . .... 1 12.2 
Alfalfa hay ........................ 11.0 
One-third shortS}. .... ...... .. ..... 12.2 
Two-thirds bran 
I 
Digestible I Diges tible 
Carboh ydrates Fat 
% % 
39.2 
39.6 
2.7 
1.2 
42.8 2.86 
The grain fed in the experiments herein reported was about 
one-third shorts and two-thirds bran as it commonly comes from 
our mills. All three foods are very much the same in composi-
tion, a higher per cent of protein and fat being contained in the 
grains. The grain mixture contained the highest per cent of 
carbohydrates, namely 42.8 per cent. 
The feeding in each experiment was run for two periods, 
the feed being reversed on the lots at the close of the first period. 
Individual weighings were made for several consecutive days 
at the beginning and at the close of each period and an average 
taken from them. The preliminary periods consisted of not less 
than two weeks. The cows were fed, milked and generally cared 
for at regular hours, considerable attention being given to kind-
ness so that the milk flow would not be influenced by unfavorable 
conditions. The cows used in this work were about four months 
along in lactation and were common grade Shorthorns of fairly 
good milk type though carrying considerable· flesh. The object 
of the first experiment was to ascertain the effect on live weight 
and milk flow of a heavy grain ration with alfalfa. . 
The experiment was composed of twenty-one day periods 
exclusive of preliminary feeding and was made during the winter 
of 1903 and 1904. There were three cows in each lot at the begin-
ning of the experiment but as one of them had the habit of going 
dry at a certain time in lactation, her record was rejected. There 
was an average of five cows for two periods of three weeks each. 
Table XII gives the combined results of two periods with the 
same cows, the feed being reversed on the lots at the close of 
the first period. 
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The average weight af caws in this experiment was 1,178 
paunds, there being practically nO' difference in the weights af 
the caws af the different lats. A daily cansumptian af 25 paunds 
of alfalfa hay and 4 paunds af grain (1/3 sharts and 213 bran) 
praduced 17.7 paunds af milk and a daily gain in live weight per 
head af ~ paund. The faad cast af 100 paunds af milk was 53 
cents and af 1 paund af butter fat 13 cen~s. With the heavy 
grain ratian a daily cansumptian af 12 paunds af alfalfa hay and 
15 paunds af grain praduced 18.3 paunds af milk and a daily gain 
in live weight per head af 1.1 paunds. The faad cast af 100 
paunds of milk was '.83 cents and af 1 paund af butter fat 18.7 
cents. The cows w~re given all the alfalfa hay they wauld eat 
and in daily cansumptian an increase af 11 paunds af grain per 
head caused a decrease af 13 paunds in the amaunt af alfalfa hay 
cansumed and a daily increase in milk af anly .6 paund. In the 
praductian af 100 paunds milk, 61 paunds af grain saved 75 
pounds alfalfa hay. 
The amaunt af milk praduced the secand periad by the caws 
on light grain ratian was 90 per cent af the amaunt praduced by 
the same caws the first periad an heavy grain ratian, while the 
amaunt af milk praduced the secand periad by the caws an heavy 
grain ratian was 93 per cent af the am aunt praduced by the same 
cows the first period an light grain ratian. 
In the winter af 1904 and 1905, 8 paunds af grain was fed 
per animal per day to' ane lat of cows, and 4 paunds af grain per 
animal per day to' another lat. There were three cows in each 
lot and the periods cansisted of five weeks, with preliminary 
periads af twa weeks. The caws were cared for, weighed and 
the feed reversed at the clase af the first period, the same as in 
the first experiment canducted the year befare. The caws on 
an average were twa manths alang in lactation. 
Table XIII gives the cambined results af the twa periads: 
A daily cansumptian af 23 paunds af alfalfa and 8 pounds 
of grain praduced 22.6 paunds af milk and a daily gain in live 
weight of .2 paunds. The faad cost of 100 paunds af milk was 
53 cents and af 1 paund af butter rat 12.9 cents. . 
A daily cansumptian af 26 pounds of alfalfa and 4 pounds of 
grain praduced 22.5 paunds af milk and with it there was a de-
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crease in live weight .of .4 pounds. The food cost of 100 pounds 
of milk was 43 cents and of 1 pound of butter fat 11.3 cents. 
In daily consumption an increase of 4 pounds of grain saved 
3.2 pounds of alfalfa hay with practically no increase in the 
amount of milk produced. In the production of 100 pounds of 
milk 17.6 pounds grain saved only 12 pounds of alfalfa hay. 
In the change from 8 pounds of. grain per animal per day 
the first period to 4 pounds per day the second period, there was 
a decrease in milk flow of 10.3 per cent. In the change from 4 
pounds of grain per animal per day of the first period, to 8 pounds 
of grain per animal per day the second period, there was a de-
crease in milk flow of only 7.9 per cent. The milk flow was 
maintained better on the larger than on the smaller amount of 
grain. 
During the winter of 1905 and 1906 the above experiment 
with grain was repeated. There were six cows in each lot and 
the feeding periods consisted of eight weeks each with two weeks 
of preliminary feeding. The experiment was planned a year in 
advance so that the c.ows were all in good condition when it 
began. The feed was reversed at the close of the first period. 
Table XIV gives the combined results of the two periods 
of this trial. 
In this trial, as in the preceding ones, 4 pounds of grain per 
animal per day gave cheaper production than 8 pounds of grain. 
With 4 pounds of grain the food cost of 100 pounds of milk and 
1 pound of butter fat was 47 cents and 12.4 cents respectively, 
while with 8 pounds of grain it was 57 cents and 15 cents respec-
tively. The cows on 8 pounds of grain a day made a daily gain 
of .4 pound each, while those on 4 pounds of grain a day made 
no gain. The milk from cows on 8 pounds of grain a day was 
a little higher in butter fat than the milk from cows on 4 pounds 
of grain. The amount of milk produced the second period by 
the lot on 8' pounds of grain was 86.5 per cent of the amount 
produced by the same lot the first period on 4 pounds grain, 
while the amount produced the second period on 4 pounds grain 
was only 74.8 per cent of the amount produced by the same lot 
the first period on 8 pounds grain. This is a difference of 11.7 
per cent in favor of the medium grain ration. 
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Apples as a Food for Swine. 
The apple crop of Utah is rapidly increasing in commercial 
importance and with each year large areas are being planted to 
trees. There are always more or less apples for which there is 
no market and at times a large amount of them is fed to live 
stock on the farm. To ascertain their value as food for swine, 
experiments covering three years were started in the autumn 
of 1904. 
This work for the first two years consisted of comparing 
grain, skim milk and apples with grain and skim milk, while 
the last year · it consisted of comparing grain and apples with 
grain and pasture. The feeding period proper of all trials con-
sisted of 56 days. 
Table XV gives the results of these trials. 
In the first trial during the fall of 1904, with pigs weighing 
64 and 65 pounds each, 1,122 pounds apples saved 266 pounds 
grain, but produced 53 pounds less gain. 
In the second trial with pigs weighing 115 pounds each, 
3,720 pounds apples produced 149 pounds gain. 
According to these trials if pork is worth 4~ cents live 
weight, skim milk 15 cents per cwt., and grain $20.00 per ton, 
as was the case in this instance, apples would have a value of 
from nothing to 18 cents per hundred. 
In the third trial with pigs weighing about 60 pounds each, 
apples were about equal to grass pasture. The pigs in this test 
received no skim milk and therefore did not make as large gains 
as did pigs receiving skim milk in the first trials. 
Grazing Experiment With Swine. 
During the summer of 1905 investigations were started to 
compare the grazing qualities of pure-bred Tamworth, Yorkshire, 
Berkshire, Poland China, and Tamworth grades. The bacon 
type was well represented by pure-bred Tamworth and York-
shire, and the lard type by Berkshire and Poland China grades. 
There were six pigs in each lot the first year and five the second 
year. 
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The following table gives the combined results of the two 
years' tests extending an average length of 107 days: 
TABLE XVI. 
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Tamworth . .... . ....... 1 .78 2.31 6.7 $3.31 53.6 140.6 
Yorkshire ......... . ... . .7 2.52 8.17 3.75 48.1 126.2 
Berkshire and Poland 
China Grades . ... .. .. 1 .74 2.46 7.1 3.52 56. 137.7 
Tamworth Grades . . . .. . 1 .73 2.46 6.65 3.45 56.8 137.8 
Pure-bred Tamworths gave the largest gains at the least 
cost, while pure-bred Yorkshires gave the smallest gains at the 
greatest cost. Notwithstanding the fact that the Tamworths 
were the youngest and were the lightest in weight when the 
experiment began in the first trial, they led in both gain and cost 
of production. In the second trial the pure-bred and grade Tam-
worths were equal in gain and cost of production, but 'the grades 
were older and were heavier in weight when the experiment 
began. 
At the close of the grazing experiment the first year, all 
lots were put in pens and fed grain, skim milk and sugar beets, 
exclusive of preliminary period, for S7 days. In this the pure-
bred Tamworths were first in gain and third in econol'l.1Y of pro-
duction ·; the Tamworth grades second in gain and first in econ-
omy of production ; Poland China and Berkshire grades third in 
gain and second in economy of production, and pure-bred York-
shires fourth in gain and fourth in economy of production. 
In the three experiments, two grazing and one in bare pen, 
the Tamworth grades on an average were but little ahead of the 
Berkshire and Poland China grades. The pure-bred Yorkshires 
in these trials as well as in the maintenance work, in which alfalfa 
hay formed a large part of the ration, were not the equal of the 
other breeds. They did not prove to be robust, vlgo~ous feeders . 
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The raising of swine in Utah has never received the atten-
tion from the farmers that its importance demands, presumably 
because little is known of the cost of production. A great many 
feeding experiments have been carried on at this station from 
time to time, but no records have been kept of what it costs to 
produce pork in its various stages, including the cost of the keep 
of the sow. In securing the figures in the following table the 
animals were fed various products of the farm, some of which 
could not be utilized in any other way. In every instance the 
sows and pigs had the run of a grass paddock if not of an alfalfa 
field. The aim was to so regulate the feed as to keep the sows 
in a good thrifty condition and the pigs growing from birth 
until disposed of. 
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Spring Litters. 
TABLE XVII. 
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Spring Litters. 
Food Consumed by Pigs After Weaning Until Disposed of-Pounds. , 
~ 
0 
r.n 
.... 
0 
r-. Q) 
.0 
S 
::s 
Z 
bIl 
e:! 
I 
2 E-! 
r-. 1-0 0 
e:! 
..c:: 
r:il r.n 
69 1972 
70 1636 
72 1465 
1301 
1302 
177 
1301 
1302 
177 II 
2006 
2510 
1386 
~ 1-0 Q) 
0 
r.n ~ ~'ti .... 0 :. I:Q) 
1-0 -00 
Q.> oo'@ 
.0 
E ~~ 
p;(\) :J 
Z .... 1-0 OQ) 
b.O ~~ e:! 
I 
E-i .0 ..... 
1-0 Se:! 
e:! ::s..c 
r:il ZE-i 
69 6 
70 ' 7 
72 5 
1301 4 
1302 7 
177 1 
---
1301 9 
1302 7 
177 5 
I 
~ 
:@ 
S 
~ 
r.n 
2576 
2088 
2573 
9876 
6422 
4701 
I 
r-. . 
e:!OO ~:g 
.....::s 
e:! 0 
r-.P; ~I 
..... (\) 
.... S 
H .... 
~E-! 
..... b.O 
..c::1: b.O .... 
.... ~ (\)0 
~r-. 
16 
17 
130 
25 
27 
22 . 
28 
170 
150 
vi Q) 
00 
00 
e:! 
'0 
::s 
>. 
..... Q) Q) 
..c:: Q) ~ III 
391 
I 
443 
.. . . . . 
.. . .. . 
Fall Litters. 
]45 
110 
Spring Litters. 
..... 00 
e:!'O 
s:: 
::s 1-00 
~p; 
::::1 H(\) 
S 
~~ 
b.O 
I: 
......... 
..c::s:: 
b.Oe:! 
.... (\) . 
~~ 
122 
283 
216 
86 
245 
370 
Fall Litters. 
185 
208 
94 
I 
Ii 
'a 
I 
p; 
..... Q) Q) 
III 
2594 I 
2380 
2138 
748 
s:: Q) • 
..c::oo 
~'g 
::s 1-00 Q)p; 
EI H .... 
0 
.... 
0'0 
(\) 
..... 00 
..cO 
b.Oo. 
.... 00 
~A 
955 
I 915 
810 
. . . 
... 
... 
1156 
1353 
756 . I 
iii 
..... Q) Q) 
III 
r-. 
e:! 
bIl 
::s 
rn 
... 
... 
.. . 
522 
347 
s:: Q) 
..c:: 
~ 
~vi ~~ ~ 
1 
.... '0 
o(\) 
I: 
e:! 
(\)(\) 
b.O~ ~ 
41 
78 
79 
53 
51 
66 
45 
55 
38 
I 
>. 
e:! . 
::r: 
e:! 
.... 
~ 
.... 
:il 
. .,. 
. .. 
" . 
581 
1047 
688 
....b.O 
Os:: 
..... 00 
..c::1-0 
bIl::S 
~z 
~ 
(\)~ ;> .... 
.... ..c: 
H~ 
.... 
0 
oo~~ 
000_ 
3r.nP; 
55 
10 
14 
37 
207 
35 
*35 
*15 
1'94 BULLETIN NO. lOt 
The average total cost, including feed of sow per year per 
litter of five or six pigs to weaning time, ;was $10.47. The aver-
age age and weight per pig at weaning time of one litter per year 
dropped in the spring was 61 days and 32.6 pounds,. respectively. 
The average cost of spring litters of six pigs each including the 
cost of the keep of the sow for one year, when disposed of at a 
weight of 893 pounds, was $29.42. The average cost of fall lit-
ters of seven pigs each, including the cost of the keep of the sow 
for one year, when disposed of at a weight of 1,088 pounds, was 
$36.90. The cost per cwt. for spring pigs from weaning to a 
weight of 150 pounds was $2.70 and of fall pigs fed through the 
winter to a weight of 133 pounds, $2.77. The summer pasture 
was largely replaced by alfalfa hay in the winter. No account 
is made of the pasture. All of the sows were turned from field 
to field at times and considerable grazing secured that otherwise 
would have been wasted. The potatoes fed were worthless for 
any other purpose and many of the beets and much of the pulp 
could not have been utilized in any other way. In calculating 
cost, market value was put on these as near as could be ascer-
tained. A considerable quantity of shorts was purchased, a price 
of $16.00 per ton being secured, which is less than they can be 
purchased for in small amounts. Using the above results, any 
price for foods can be used and the cost of production in any 
locality ascertained. 
Cost of Raising Cattle to Two Years of Age. 
As part of the plans of the work in Animal Industry extend-
ing over a period of years, the cost of raising calves up to two 
years was secured and is here given. The calves were largely 
grade Shorthorns, Guernseys and Holsteins. They were allowed 
to nurse their dams but a few times, after which they were hand 
. fed. The table below gives the foods used. 
The cost was calculated on the following prices of food-
stuffs: 
Whole milk ............ . ......... $ 1.00 per hundred 
Skim milk ............ ........... .15 per hundred 
Roots. . . . . . . . . . . . . . . . . . . . . . . . . . . • 4.50 per ton 
Alfalfa hay. . . . . . . . . . . . . . . . . . . . . .. 5.00 per ton 
Grain ' ...... ' ...................... 16.00 per ton 
Pasture .......................... 1.50 per month 
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The average weight at birth was 76.4 pounds and at two 
years of age 1,037 pounds. The average cost of keep with twelve 
head the first year was $19.00 and the second year $17.97. The 
total cost of keep to two years of age was $36.97. Eight of the 
heifers averaged two years and two months old when they com-
menced to milk. By reducing the amount of whole milk con-
sumed, the cost of production the first year will be reduced. To 
feed a minimum of whole milk and keep the calves in a thrifty 
condition the change to skim milk must be made carefully. 
In the fall of 1903 an experiment, to run for a number of 
years, was begun to determine whether or not sheep can be prof-
itably kept on the enclosed farm. The foundation flock con-
sisted of fifteen low-grade one-year-old Cotswold ewes. - These 
ewes averaged 90 pounds each and cost $3.10 per head. The flock 
was gradually enlarged the second and third years by the addi-
tion of a few pure-bred Rambouillet ewes and by the natural 
increase in lambs. These sheep were run on pasture which was 
supplemented w{th alfalfa hay whenever necessary. The feed 
the first winter consisted of alfalfa hay, grain and a small amount 
of roots; the second winter of hay and grain, and the third winter 
of hay only, no grain being fed until · after the lambs were 
dropped. A -creep was ' provided and the lambs got grain by 
themselves as soon as they would take it. The pasture was 
. bench land underlaid wi~h gravel and could not always be kept 
in good conqition during _ mid-summer on account of a shortage 
of water. To protect from dogs the sheep were housed nights 
during the whole year. 
The following is a financial statement of the operation bv 
years: 
YEAR 1904. 
COST. 
15 ewes ........................................... $46.50 
8,041 pounds of alfalfa.@$5.00 per ton ................... 20.10 
1,648 pounds of grain@$16.00 per ton ................... 13.18 
2,595 pounds of roots@$4.50 per ton. . . . . . . . . . . . . . . . . . .. 5.83 
1.7 acres of pasture@$7.67 (rent for grazing) .. . . ....... 13.04 
Total ..................... . ... $98.65 
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RETURNS. 
15 ewes .................... . ...................... $46.50 
122 pounds of wool@13c. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15.86 
1,037 pounds of lamb @3.0 cents ....................... 36.29 
Total ......... . .. . ....... . ....................... $98.65 
YEAR 1905. 
COST. 
35 ewes (25 valued@$4.oo, and 10@$3.50) .......... $135.00 
30,254 pounds of alfalfa@$5.oo per ton ........... ', ' . .. 75.76 
3,796 pounds of grain@$16.00 per ton. . . . . . . . . . . . . . . .. 30.36 
2.8 acres of pasture@$14.77 (rent for grazin"g) . . . . . .. 41.36 
Total ............................... . ........... $282.48 
RETURNS. 
34 ewes (one died during year) ...................... $131.00 
345 pounds of wool@20c ........... : . . . . . . . . . . . . . . . .. 69.00 " 
1,833 poun"ds of lam bs@40 c. . . . . . . . . . . . . . . . . . . . . . . . . .. 82.48 
Total . : .......................................... $282.48 
YEAR 1906.-(Eleven Months.) 
COST. 
34 ewes " ................................ . ......... $136.00 
28,101 pounds al£alfa@$5.00 per ton. . . . . . . . . . . . . . . . . . .. 70.25 
2,437 pounds of grain@$16.oo per ton .. ~ . . . . . . • . . . . . .. 19.49 
3 acres of pasture@$21.91 (rent for grazing). . . . . .. 65.72 
Total .. . . . .......... ; .... , .. ; .................... ". $201.46 
RETURNS. 
33 ewe,s (one died during year) ........... ' .......... $132.00' 
377.3 pounds of wool@21c ........ ' ........... ". . . . . . . .. 79.23 
1,783 pounds of lambs@40c..... . . . . . . . . . . . . . . . . . . . .. 80.23 
Total ........................................... $291.46 
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In the spring of 1906 ten lambs with a total weight of 357.5 
pounds died from the effects of castration. No account is made 
of this loss in the returns. The returns for the year 1906 are the . 
highest of any year, 'no grain being fed until lambing time and 
a higher price received for the wool. This year's work consisted 
of only eleven months. Had the feed required for another month 
been included the profit would not have been as great. 
In calculating the results of these three years' work with 
sheep, deterioration (due to advanced age of some of the ewes) 
was not considered as this would be offset by the increased value 
of the lambs that were yearly added. 
SUMMARY: 
(1) Sugar beets and beet pulp for dairy cows are nearly 
equal in value. 
(2) Sugar beets and beet pulp had a value of from 90 cents 
to $1.00 per ton. 
(3) Milk from beet and pulp-fed cows was a trifle higher 
in butter fat, the increased percentage being very small. 
(4) Milk flow and daily yield of butter fat were maintained 
as well without beets and pulp as with them. 
(5) In feeding 1,OOO-pound steers all the alfalfa and beet 
pulp they would take, larger and more economical gains were 
secured by adding 4 pounds grain to the ration per steer per day. 
(6) In a ration of alfalfa and pulp with steers, limiting the 
pulp one-fourth to one-half with all the alfalfa that they would 
take, increased the gains and reduced the cost of production. 
(7) In a ration of alfalfa and pulp with steers, limiting the 
alfalfa one-half, with all the pulp that they would take, increased 
the cost of production and decreased the gains. 
(8) In feeding 8O-pound wether lambs all the alfalfa and 
pulp they would take, 1 pound of grain added to the ration per 
lamb per day, increased the gain and also the cost of production. 
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(9) One-half pound of grain per lamb per day compared 
with 1 pound of grain gave lower gains and also lower cost of 
production. 
(10) One-half pound of grain per lamb per day, with all 
the alfalfa and pulp that the animal would take, compared with 
no grain, increased the cost of production but not the gain. 
(11) In a ration of alfalfa and pulp with lambs, limiting 
the pulp one-fourth to one-half with all the alfalfa that they 
would take, increased the gain and decreased the co~t of pro-
duction. 
(12) In a ration of alfalfa and pulp with lambs, limiting the 
alfalfa one-half, with all the pulp that they would take, increased 
the gains and decreased the cost of production. 
(13) In feeding a ration of alfalfa and beet pulp to sheep 
and steers better results were secured in every instance when 
either the alfalfa or the pulp was limited. Larger gains and 
cheaper production were secured when the pulp rather than the 
alfalfa was limited. 
(14) Sugar beets fed to steers with alfalfa and 4 pounds 
grain per head per day, had a value of $2.36 per ton. 
(15) Sugar beets fed to eight 'months old lambs, with alfalfa 
and 5 pounds grain per head per day, had an average value of 
$3.41 per ton. 
(16) Beet molasses fed to pigs, with green alfalfa, skim 
milk and shorts, had a value of $1.12 per hundred. 
(17) Beet molasses fed to pigs, with shorts and beet pulp, 
had a value of 84 cents per hundred. 
(18) By substituting 1.1 pounds molasses for 1 pound 
shorts with pigs fed shorts and on alfalfa pasture, the consump-
tion of the latter was increased, the daily gain per pig increased 
from .5 pound to .72 pound and the cost of production per 
hundred reduced from $4.99, to $3,18. By further adding 6 pounds 
skim milk per pig per day to the ration, the daily gain was in-
creased to 1.13 pounds, and the cost of production per hundred 
red uced to $2.78. 
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(19) For swine, sugar beets had an average value of $3.52 
. and pulp $2.57 per ton. 
(20) As high as 20 pounds of pulp was fed to horses per 
animal per day without any apparent injury. In a ration of 
alfalfa hay and oats 9 pounds of well fermented solid pulp saved 
1.5 pounds oats. 
(21) Pulp fed to sheep did not produce a weak bone. 
(22) In feed~ng dairy cows a basal ration of 4 pounds of 
grain (1j3 shorts, 213 bran) and twelve pounds hay, 13 pounds 
good alfalfa hay fed along with it was nearly equal in value to 
11 pounds of grain. Thirteen pounds of alfalfa, fed in connection 
with the basal ration, produced .6 pound of milk and .08 pound 
of butter fat per cow per day less than did 11 pounds grain when 
so fed, but the cost of 100 pounds of milk was reduced 30 cents 
and of butter fat 5.7 cents. 
(23) In feeding alfalfa to cows, milk and butter fat were 
produced cheaper on 4 pounds of grain per cow per day than on 
8 pounds. The . daily yield of milk and fat was increased by the 
larger amount of grain, .95 and .07 pound, respectively. The 
milk flow was maintained better on the larger than on the smaller 
amount of grain. 
(24) Apples fed to pigs in two experiments with skim milk 
and shorts had a value from nothing to 18 cents per hundred. In 
one experiment apples were only equal to grass pasture. 
(25) As grazers, pure-bred Tamworth swine were most su-
perior. Berkshire, Poland China and Tamworth grades were 
about equal. Pure-bred Yorkshires were not equal to the other 
breeds in feeding qualities, especially as grazers. 
(26) The average cost of spring litters of six pigs each, in-
cluding the cost of the keep of the sow for one year, when dis-
posed of at a weight of 893 pounds, was $29.42. The average 
cost of fall litters of seven pigs each, including the cost of the 
keep of the sow for one year when disposed of at a weight of 
1 ~088 pounds, was $36.90. The cost per hundred for spring pigs 
from weaning to a weight of 150 pounds was $2.70, and of fall 
pigs fed through the winter to a weight of 135 pounds, was $2.77. 
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(27) The average cost of raising cattle to one year of age 
was $19.00 per head, and to two years of age, at which time they 
averaged 1,037 pounds in weight, was $36.97. 
(28) S.heep can be kept on irrigated farms at a good profit 
when hay sells for $5.00 per ton, grain $16.00 per ton, and wool 
and mutton at 20 and 40 cents per pound respectively. At these 
prices there was greater profit in pasturing the land with sheep 
than in raising alfalfa and selling it. 
